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1 Introduction

We proposea simple set of objectsthat allow to describecomputeresourcesn the
Grid. Theinformationaboutthe availability or a particularfeatureof a computere-
sourcds essetniafor building applicationghatutelizeary resourcen theGrid. While
providing a simpleway to expresssuchresourcesye hopeto encourageool devel-
opmentbasedon the uniformity of the data. While doing so, we hopeto reducethe
developmentcost.

e whereavailable, computeresourceobjectclassefinitions should be basedon
industrystandards

e computeresourcenbjectclasglefinitionsshouldenablea unigeidentificationof
acomputeresource

e computeresourceobjectclasslefinitionsmustprovide supportuseraddedser
vices,like programmsvailableor runningontheresource.

e computeresourceobjectclassdefinitions must supportownership(allow chil-
dren)andrestrictaccesdor userspecificobjects

e computeresourcenbjectclassedefinitionsmustsupportthe captureof personal
informationaboutgrid usersfor tracking/reportingpurposegthisis actuallyad-
dressedy the pointabovein conjunctionwith theaccountingvorking group)

2 Notation

We have choserthe notationintroducedn the GIS-WG-1proposal We have notused
DSML becausehe standarddoesnot includesomefeatureswe lik e to seesupported.
In addidtion, one hasto note that the currentDSML standardis not vewed by the

originatorsasfixed. In orderto avoid alengthytransformatiorprocesave have chosen
to continueusingthe formatusedoverthelastyear

2.1 Namespaces

We find it essentiato usethe conceptof namespacem orderto distingushobject-
classeglevelopedby a variety of contributors. Thuswe do not just take, for exam-
ple, the Grid computeResourcelassesut shouldaugmenthemwith the namespace
“Grid::".

2.2 Redevant IETF and | TU documents

3 Grid::PhysicalResource

EachGrid Resourceanhave a Physicalandauserspecificappearancelhedistinction Grid::PhysicalResource
betweerthetwo is basedntheadditionof “Physical”and“Image” to theobjectname.

Mostuserswill only usePhysicalResourcesAn examplesfor animageresourcess a

computeresourcewhich could be a heterogenouagglomerateaut of mary different

componentdut shouldappeato theuserasasingleresourceA physicalresourcecan

have multiple images(compard ?]).



Grid:: Physical Resource OBJECT-CLASS :: = {
SUBCLASS OF { Grid::Top }
RDN = rn (resourceNane)
AGGREGATES{
Gid::Locality

}
MAY CONTAI N
resour ceOmner codn,
resour ceAdni ni strat or ;o odn,
resour ceProvi der ;o odn,
description ;1 cCis,
docunent ati on i Cis,
i mgeQhj ect ;o odn,
url oourly,
}
}
url: aurl which canpointto the descriptionof theresource

imageObject: (dn) pointerto the dn of theimageobject

resouceOwner: (dn)refersto organizatioror persorthatownsthephysicalelement.

Please note that the nameowner is usedby netscapeanternal at-
tributes. Thusit is necessaryo have the prefix “resource”. For
consisteng we addit to administratorandprovider

resouceAdministator: (dn)thesystemsadministratorfor thisresource

resoucePiovider: (dn) the personprovidespermissionto usethe resource.ln mary
casedhisis thesameastheresourceAdministrator

description: (cis) textual descriptionof theresource
documentation:; (cis) pointersto documentatiorfbooks,html, ...)

4 Grid::ImageResource

A physicalresourcecanhave multiple imagesandappeadifferentlyto differentusers.

Grid:: |l mageResource OBJECT-CLASS ::={
SUBCLASS OF {Grid:: Top}
RDN = rn_i mage (resourcel nageNane)
MUST CONTAI N {

type :: cis,
i mged :: dn
}
}
type: (cis) view of provider/user/IP/OSI/...
imageOf: (dn) pointerbackto the physicalresource

Attributes

Grid::ImageResource

Attributes



5 Grid:

Thecomputeresourcebjectis extendedwith mary of the objectsin this section.

ComputeResource

Grid:: Conput eResource OBJECT- CLASS :: =
SUBCLASS OF { Gri dPhysi cal Resource }

RDN = hn (host Nane)

CHI LD OF {
Gid::organi zational Unit;
Gid::organi zation;
Gid::testbed;
Gid:: Goup;
Gid:: Root;

}

AGGREGATES ({
Gid:: QperatingSystenl nfornmation
Gid::Menoryl nformation
Gid:: Cachel nformation
Grid:: Benchmar kl nf ormati on
Gid:: Cpul nformation
Gid:: SystenDynam cl nformati on

}

MAY CONTAI N {
canoni cal Syst emNamne 11 Ccis,
manuf act ur er .. Cis,
nodel .. Cis,
seri al Nunber .. ces
machi neHar dwar eNamne iocis,
host | D 11 ces
type i1 cis

{

::singular,

::singul ar,

Grid::ComputeResource

Attributes

canonicalSystemNamécis) astringindicatingthearchitecture-manuafctureroperaingSystem

manufactuer:

model:

serialNumber.

madineHaidwareName: (cis) the machinehardwarenameasgivenout by thevendor

hostID:
type:

asprovidedby gnu’s config.guesse.g.,sparc-sun-solaris2.5.1.

(cis) the manugcturerof the computeresource

(cis) the modelof the computeresource.On mary systemshis is

differentfrom the machinehardwarename.

(ces)the serialnumberof the computeresource

(ces)thehostid numberasgivenby thevendor

(cis) the type of the computeresourceThis includesone ore more

out of thefollowing list:

e Workstation- for aworkstation
e PC- for apersonatomputer

e SIMD - for a SIMD computeresource

e MIMD - foraMIMD computeresource



e SM - for a computeresourceusing sharedmemorybetween
multiple nodes

e DM - for a computeresourceusing distributed memorybe-
tweenmultiple nodes

6 Grid::OperatingSystemlnformation

Operatingsystenrelatedattributesarealwayscreatedn conjunctiorwith aGrid:: Comput8Ré:sOpemtingSysteminf
It containgnformationabouttheresource®peratingsystem.Obtainingoperatingsys-

teminformationis notasstraightforwardasonemightthink. Most of theinformation

canbe obtainedwith scriptslike config.guessindsysinfoaswell astheir appropriate

counterpartson Windows machinesin mary casest is sufficientto usethecanonical

systemnamewhichis usedduringautoconfigureA modifiedos-guesscript,whichis

basednthe GNU config.guessxistswhich simplifiestheidentificationof theattribute

valuesrelatedto the operatingsysteminformation.

Grid:: QperatingSystem nformati on AGGREGATE- CLASS :: = {
MAY CONTAI N {
oper ati ngSyst emNane ;. cis :: singular,
operati ngSystenmversion :: cis :: singular,
operatingSystenRel ease :: cis :: singular,
oper ati ngSyst emlype ;. cis :: singular,
}
}
Attributes
OSName (cis) storesthe nameof the OS
OS\érsion: (cis) storesaversionnumber
OSRelease: (cis) storesthereleaseversionandreleasearesometimedlifferent
OSype: (cis) POSIX,BSD, AT&T afeaturewhich canbe usefulin future

7 Grid::Memorylnformation

Grid::MemorylInformatioris alwayscreatedn conjunctionwith aGrid::ComputeResourgdd::Memorylnformation
It containsboth highly dynamicandrelatively staticinformationaboutthe resources

memory Currentlymary of thesefields arenot usedby Grid relatedsoftware. Never-

thelessywe would lik e to keepthis objectfor future purposes.

Gid:: Menoryl nformati on AGGREGATE- CLASS :: = {
MAY CONTAI N {
Physi cal menorysi ze cooint,
freePhysi cal Menory cooint,
physi cal MenoryAccessTi me .. cisfloat,
virtual MenmorySi ze cooint,
freeVirtual Menory cooint,
t ot al SwapSpace cooint,
freeSwapSpace cooint,
pageFaul t Rat e .. cisfloat,
}
}



Attributes

physicalMemorySize (int) specifieghetotal sizeof the mainmemoryin KB
freePhysicalMemory (int) specifieghefree mainmemoryin KB

physicalMemoryAccessiie: (cisfloat)specifiegshe averageaccessime of themain
memoryin ms

virtualMemorySize:(int) specifieghevirtual memorysizein KB note: definevirtual
memory

free\irtualMemory: (int) specifieghefreevirtual memoryin KB
totalSwapSpace (cis,numericStringSyntaxgpecifieghetotal swap spacen KB
freeSwapSpace: (int) specifiegshefreeswapspacen KB

pageFaultRate: (cisfloat)specifieghepagefaultrate(pages/s)

8 Grid::Cachel nformation

Grid::Cachelnformation

Grid:: Cachel nformati on AGGREGATE- CLASS ::= {
MAY CONTAI N {
t ot al Dat aCache cooint,
total I nstructionCache iooint,
}
}

Attributes

totalDataCade: (int) specifieghetotal datacachesizein K
totallnstructionCabe: (int) specifieghetotal instructioncachesizein K

9 Grid::Benchmarklnformation

Grid::Benchmarkinformatiomformationis alwayscreatedn conjunctiorwith a Grid:: C@bnjolitie &astumardinformati
It containsbenchmarknformationfor theresource.

Benchmarkings a difficult issuein computerscience. The numberspresentechere

areusedfor a simpleindicationof the computationapower of acomputeresourceln

mary casesa benchmarkwvith auserapplicationis necessary

Grid:: Benchmar kl nf or mati on AGGREGATE- CLASS :: = {
SUBCLASS OF Gri dConput eResour ce
RDN = hn (host Nane)
MAY CONTAI N {

SPEC nt 92 ;. cisfloat,
SPECf | oat 92 ;. cisfloat,
| apack100 .. cisfloat,
| apack500 .. cisfloat,
| apack1000 .. cisfloat,
nfl ops 1. cisfloat,



Attributes

SPECint92; (float) Thisattributestoregthe SPECint92atingof theGrid::ComputeResource.
SPECfloat92: (float) Thisattributestoregshe SPECfloat92atingof theGrid::ComputeResource.

lapad100: (float) Thisattributestoregthe LAPACK ratingof theGrid::ComputeResource
for solvinga Matrix of size100.
lapadk500: (float) Thisattributestoreghe LAPACK ratingof theGrid::ComputeResource

for solvinga Matrix of size500.

lapad1000: (float) Thisattributestoregthe LAPACK ratingof theGrid::ComputeResource
for solvinga Matrix of size1000.

mflops: (float) Thisattributestoresamflopratingof theGrid::ComputeResource.
10 Grid::Cpulnformation

The CPUinformationis alwayscreatedn conjunctionwith aGrid::ComputeResource. Grid::Cpulnformation
It containsboth highly dynamicandrelatively staticinformationaboutthe resources

processor(saswell ascurrentloadinformation.

On somesystemst might be possibleto find a particularfloating point unit. Though

notessentialit is possibleto storethisinformationalongwith the cputype.

Gid:: Cpul nformation AGGREGATE- CLASS :: = {
MAY CONTAI N {
cpuType ;. Cis,
fpuType ;. Cis,
cpuCount cooint,
cpuSpeed .. cisfloat,
cpuLoadl :: cisfloat ::single,
cpuLoad5 :: cisfloat ::single,
cpulLoadl5 .. cisfloat ::single,
cpuLoadMbdi fi ed .. cisdate ::single,
}
}
1
Attributes
cpuType: (cis) Theof thecomputeprocessofPentium Sparc RS6000MIPS,
o)
fpuType: (cis) thetypeof thefloating point processor
cpuCount: (cisfloat)the numberof CPU's in the computeresource
cpuSpeed: (cisfloat)theclockrateof the CPU’sin MHz
cpuLoadl: (cisfloat)the load averagein the lastminute On UNIX Systemthe
cpuloadis acquiredfor examplevia theuptimecommand.
cpuLoad>: (cisfloat)theload averagein thelastfive minutes
cpuLoadl5: (cisfloat)theload averagein thelastfifteenminutes

cpuLoadModified:(cisdate)the time at which the load averagesvaslast modified. It
is importantto note that the conceptof a ttl doesnot really apply

Ispecifywhattheunitsare.



very well for the CPUload attributes.On mary systemshe update
of theinformationregardingthe cpuloadfor oneminutewill cause
theupdatefor the otherfieldsaswell.

11 Grid::SystemDynamicl nfor mation

This objectis plannedo bereplacedy the softwaredaemonFor portabilityreasonsgt  Grid::SystemDynamicinfo
is left in thisdocumentThereis noinformationaboutthe usageof this objectavailable
atthepresentime.

Grid:: SystenDynani cl nf ormati on AGGREGATE- CLASS :: = {
MAY CONTAI N {
heart Beat ::cis,
bootTime :: cis,
nunber O I nteractiveUsers :: cis #nunericStringSyntax

Attributes

heartBeat (cis) thelasttime theresourcevasknown to bealive
bootTime: (cis) thelasttime theresourcevasknown to berebooted

numberOfinteactiveUses: (int) How doeghisdiffer (if atall) from numberOfBatchUsers,
etc.

12 Grid:: TestBed

Grid::TestBed
The testbedobjectallows to createa DIT subrtreewhich is typically createdduring
experimentdor exampleat Supercomputingr HPDC. An organizationcould hostits
own testbedo distinguishit from thenormaloperationakervices.
To distinguishsuchtemporaryresourcesve alsorecommendo includethe “object-
class:testbed’in eachof its objects.This allows to restrictsearcheso excludetestbed
information. Ideally onewould maintainsuchatestbedn aseparaté DAP sener.

Grid:: Test Bed OBJECT-CLASS :: = {
SUBCLASS OF { d obusTop }
RDN = tn (testbed)

CH LD OF {
Gid::Top
}
MAY CONTAI N {
description 11 cis,
mai | iocis,
admi ni strator ;1 cis,
adm nPassword i1ocis,
}
}
Attributes
description: (cis) thedescriptionof thetestbedijts purposeanda pointerto aurl

(theurl shouldbein its own field)



mail: (cis) the mail addresdgor thetestbedthisis abroadcasaddress
administator:  (cis)theadministratoof thetestbed

adminRasswod: (cis) the administratortestbedpasswverd the passverd is only read
andwritable by the administrator

References
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